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CLAIMS 



[Claim(s) ] 

[Claim 1] It is the fuel cell system which produces the electrical and 
electric equipment electrochemically from the liquid by the side of an 
anode plate and gaseous fuel, and the oxygen by the side of cathode and 
air. Electrode reaction occurs all over the catalyst field (interface) 
included in a porous electrode, and a resultant in the circulation gas 
style which also performs new gas supply And the fuel cell system 
characterized by collecting the methanols from which it was continuously 
removed in the circulation electrolyte which also carries out the duty 
as a heat control liquid style, and electrolyte circulation velocity 
determined establishment of the fuel in a cell, or the jumble 
inclination of reacting matter, and was removed in a distillation loop 
formation. 

[Claim 2] The fuel cell system according to claim 1 characterized by 
attaching an eliminator or a matrix in an electrode, and decreasing a 
methanol outflow (on an anode plate), or making the reaction of the 
methanol on an air-electrode the minimum. 

[Claim 3] (On an anode plate) The matrix according to claim 2 or 
eliminator characterized by PE-film type being sufficient as one of the 
eliminators. 

[Claim 4] A boundary is the matrix according to claim 2 or eliminator 
characterized by being chosen from a detailed porous material like 
asbestos. 

[Claim 5] the group of the battery electrolyte with which said 
circulation electrolyte has pH of the low acid number from neutrality, 
for example, KSCN, and NH — the fuel cell system according to claim 1 
characterized by being the high conductivity salting in liquid chosen 
from K2S04 which acidified, or the specific strong organic acid (super- 
strong acid) 4 SCN. 

[Claim 6] the fuel cell system according to claim 1 characterized by not 



becoming if there is no temperature of a cell in performing a methanol 
distillation recovery loop formation sufficiently highly (70 degrees C 
or more). 

[Claim 7] Fuel supply may be made as the water solution or methanol 
steam of a methanol. 

[Claim 8] The fuel cell system according to claim 8 characterized by 
what performs accommodation of the methanol boundary which reduces a 
jumble which it is increased so that the concentration of a methanol may 
give high (it is % in. methanol gas vapor pressure as opposed to water) 
plate voltage, and said fuel supply tends to increase to coincidence in 
that case, and electrolyte circulation velocity. 

[Claim 9] The fuel cell system according to claim 1 characterized by 
being the tubular or tabular porosity total carbon electrode (baking 
carbon mold) with which the electrode attached the suitable catalyst for 
the reaction of an anode plate and cathode. 
[Claim 10] The DMFC (fuel cell) system according to claim 1 
characterized by being the porosity carbon layer with which PTFE which 
the spray of [ on the carbon (graphite) sheet with which an electrode is 
the thing of the type used for a PAFC system, and was woven, carbon 
fleece, or a carbon fiber base material ] was carried out, or was piled 
up was combined. 

[Claim 11] The DMFC (fuel cell) system according to claim 10 
characterized by an electrode being the stainless steel screen buttress 
plate (foil) structure piled up with the activation carbon which is a 
hole formation agent (for example, GCC acid) or water-repellent cement 
(for example, PTFE or PE), a suitable catalyst, and the mixture of a 
filler. 

[Claim 12] The fuel cell according to claim 11 which the mixture of 
C ARBON/PTFE/NAF I ON is used for producing the anode plate of DMFC (fuel 
cell), and is characterized by a base material being stainless steel 
wool yarn. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

(Technical field) 

This invention relates to a fuel cell with more few reacting matter 

jumble in a detail about a fuel cell system. 

[0002] 

(Background technique) 

It is cheap, and is efficient and various alternative energy has been 
studied by the rise of need to an energy source without contamination. 
One of such the alternative energy is an electrochemical fuel cell. 
Generally, such a fuel cell arises and changes an available large fuel 
and a large available oxidant into the electrical and electric equipment 
for a comparatively safe by-product. A typical fuel cell contains two in 
general superficial electrodes (anode plate and cathode) and 
electrolytes other than a fuel and an oxidant. Generally, an electrolyte 
is supplied between cathode and an anode plate. An electrode is usually 
formed with the porosity substrate which can carry out diffusion passage 
of a fuel and the oxidant, and the front face which counters is usually 
covered with the catalyst for each oxidation reduction (redox) reaction. 
[0003] 

Redox reaction produces the product of a proton and an electron in an 
anode plate. An electrode is connected to the electron produced by redox 
reaction through an external load that a path should be offered. Since 
it is adapted for the flow of the proton from an anode plate to cathode, 
ion is equipped with a cell, and it usually equips a pan with the proton 
exchange film inter-electrode at a detail. 
[0004] 

At the time of use, a fuel passes a porosity anode plate substrate, 
contacts an oxidation catalyst layer, and oxidizes there. In cathode, an 
oxidant passes a porosity cathode substrate and is returned in a 
reduction catalyst layer. The fuel and oxidant for these cells are 
supplied in the state of a fluid, and consist of a gas or a liquid. The 
examples of a fuel usable to a fuel cell are lower alcohol, such as 
hydrogen and a methanol. An oxidant is oxygen which can usually be 
supplied as pure oxygen or air. 



[0005] 

In the case of a hydrogen fuel cell, fuel hydrogen is supplied by the 

gaseous state and the following reactions occur. 

[0006] 

Anode plate H2 -> 2H++2e~cathode l/202+2H++2e— > H20 [0007] 

As stated above, the above-mentioned oxidation reaction in an anode 

plate produces a proton and an electron as a result. An electron is 

conducted from an anode plate to cathode by electrical connection. A 

proton moves to cathode from an anode plate through the proton exchange 

film, reacts with oxygen, and forms water. 

[0008] 

A fuel cell can be classified according to "indirect" and direct 

[ "direct" ]. In the case of an indirect fuel cell, the fuel which is 

usually lower alcohol is first processed or reformed, before being 

introduced into a cell. Since a fuel is not pretreated in a direct fuel 

cell, a system is simplified. 

[0009] 

In the case of a direct methanol fuel cell, the following reactions 

arise. 

[0010] 

Anode plate CH30H+H20 -> 6H++C02+6e-cathode 1 1/202+ 6H++ 6e— > 3H20 
[0011] 

It is the same as the flow about the hydrogen fuel cell which discussed 
the flow of a proton and an electron above about the direct methanol 
fuel cell. A methanol fuel is supplied in the state of a liquid 
condition or a steam. It is known that the fuel for other types may be 
used in such a direct fuel cell. There are other lower alcohol like 
ethanol, dimethoxymethane and trimethoxy methane, and formic acid in 
such a fuel. Furthermore, an oxidant may be supplied in the form of [ of 
having for example, a hyperoxia concentration solution or a hydrogen- 
peroxide solution ] an organic fluid. Such a direct methanol fuel cell 
is taught in U.S. Pat. No. 5672439, No. 5874182, and No. 5958616. 
[0012] 

A liquid or a solid-state is sufficient as the electrolyte used for a 
fuel cell. In the case of a solid electrolyte, the proton exchange film 
serves also as a polymer electrolyte membrane (PEM), and, thereby, 
offers two functions. Such PEM may consist of the sheet with which 
hydration of fault fluoride ion exchange membrane like the Pori fault 
fluoride sulfonic acid film currently sold at the trade name NAFI0N 
(trademark library-name) (E. I. du Pont de Nemours and Co.) was carried 
out so that it may be taught in U.S. Pat. No. 5958616. 



[0013] 

In every above-mentioned fuel cell, it is important to maintain 
separation between an anode plate and cathode so that a fuel may not 
oxidize in contact with direct heated cathode there. For this reason, 
the proton exchange film must function also as an eliminator of a fuel 
and an oxidant. However, although the known film functions enough as the 
proton exchange film and/or a solid electrolyte, it is generating of a 
fuel jumble produced when a fuel diffuses the common problem in a fuel 
cell with effectiveness not sufficient [ so ] through the film in 
advance of oxidation and cathode is touched as a fuel eliminator. Vortex 
loss with the fuel from a system and an oxidant is set aside, and since 
the electron produced by oxidation reaction does not follow an inter- 
electrode current path, such a jumble will produce a short circuit in a 
cell. Furthermore, other disadvantageous points of a fuel jumble have 
structural change (namely, sintering) of a cathode surface, and 
contamination of the reduction catalyst by the fuel oxidation product. 
[0014] 

The one approach of solving this problem is making membranous porosity 
small and making it any fuels not mixed up. However, with this solution, 
the flow of a proton is also barred and this causes the conductive fall 
of a cell, therefore degradation, the engine performance of a fuel cell 
is defined by the technique concerned as reverse or — the — as output 
voltage from the cell in fixed current density so that it may be well- 
known. Therefore, the engine performance becomes better, so that the 
electrical potential difference in fixed current density is high, or as 
the current density in a fixed electrical potential difference is large. 
[0015] 

The above-mentioned United States patent offers the various solutions 
over the fuel jumble problem in a fuel cell. The solution for which it 
was provided in any case is amelioration of PEM. For example, new PEM 
which has the as essentially [ No. 5874182 ] as United States patent 
5672439th laminated structure was taught, and PEM is equipped with one 
or more oxidation catalyst layers which oxidize any fuels which can 
carry out diffusion passage there. U. S. Pat. No. 5958616 offers PEM 
which has two or more holes which isolate any fuels which can pass. 
However, such film is more expensive and, thereby, cell cost goes up it. 
[0016] 

In order to function as a proton exchanger and an electrolyte, I hear 
that another problem relevant to the cell containing PEM must maintain 
the film in the condition that hydration was carried out, and there is. 
Therefore, this needs another hydration system it is made for the film 



to have not dried. 
[0017] 

The need of receiving the improved fuel cell system which conquers the 
above-mentioned fuel jumble problem and other defects in a known system 
by the reason for saying exists. 
[0018] 

(Indication of invention) 

(The best gestalt for inventing) 

Generally, this invention supplies the fuel cell which sweeps away any 
unreacted fuels from a system so that any fuel jumble may be reduced or 
removed. The vocabulary "a fuel jumble" used here plans to mean the flow 
which is not desirable as for the unreacted fuel from an anode plate to 
cathode. 
[0019] 

The fuel cell which has the circulation electrolyte which carries out 
the duty which removes any non-oxidized fuels which this invention flows 
between the electrodes (an anode plate and cathode) of a cell in a 
desirable example, and are diffused through an anode plate is offered. 
Thus, before an unreacted fuel arrives at cathode, it is removed from a 
fuel cell, and thereby, it avoids a fuel jumble. 
[0020] 

In one example, the fuel cell of this invention collects all unreacted 

fuels on a cell. 

[0021] 

The direct methanol fuel cell by one mode of this invention is shown in 
drawing 1 . A fuel cell 10 essentially consists of plane "sandwiches 
which have two edge plates 12 and 14 as the outside front face" like 
illustration. The edge plate may consist of the ingredient or other 
ingredients like polysulfone as it may be formed as everyone knows and 
known by this contractor. The 1st edge plate 12 is equipped with the 
fuel inlet port 16 and the outlet 18 which opens an unreacted fuel and a 
resultant. The 2nd edge plate 14 is similarly equipped with the oxidant 
inlet port 20 and the outlet 22 for an unreacted oxidant and resultants. 
The gap with plates 12 and 14 essentially consists of the reaction 
chamber 24 of a fuel cell. 
[0022] 

A reaction chamber 24 contains the electrode of a porous pair in the 
general target having the anode plate 26 which has the front faces 30 
and 32 which counter, respectively, and cathode 28. Generally an 
electrode is equipped with a sheet parallel to plates 12 and 14. An 
electrode is formed with a porous material so that it may be made by 



what kind of approach learned from the former and reacting matter can be 
passed. For example, on the substrate of a carbon cross or carbon fiber 
paper, the electrode for this inventions carries out the spray of NAFION 
(**********) and/or E-TEK, and may be formed. Other electrodes are clear 
to this contractor. For example, although the electrode for phosphoric 
acid fuel cells is formed using various porous carbon ingredients, such 
an electrode can be used also for example, in a direct methanol cell. 
Typically, a porous carbon electrode is joined poly tetrapod fluoride 
ethylene (PTEF), and has a carbon sheet or carbon fleece as basic 
structure. Corrosion resistance stainless steel foam can also be used as 
basic structure. 
[0023] 

Although not shown in drawing 1 , an electrode is electrically connected 
with the technique concerned so that it may be well-known, in order to 
conduct the flow of the electron generated in the cell. 
[0024] 

Each of the front faces 30 and 32 where an electrode counters is 
equipped with the thin catalyst bed (not shown) which exerts a catalysis 
on the oxidation reduction reaction of a cell. Any of a catalyst like 
the combination of platinum (Pt), or a Pt and a ruthenium (Ru) known 
widely is sufficient as the catalyst used for this invention. Other 
various catalysts for cells, such as carbon black and other noble metals, 
are known by this contractor. 
[0025] 

In the example shown in drawing 1 , the front face 30 of an anode plate 
26 is equipped with the proton exchange film 40. The film 40 consists of 
a polymer electrolyte membrane (PEM) as mentioned above preferably, the 
hydrogen ion efficient [ a polymer electrolyte ] in a desirable example 
— it is an acid, as it acts as a conductor, and as any C0s2 produced in 
a reaction process are neutralized. It may set in other examples and the 
film may be what kind of ingredient of others, such as GOATEKKUSU 
(trademark library-name), known widely. 
[0026] 

A medium 34 is formed among electrodes 26 and 28, and an electrolyte 
flows through it. As one example is shown in drawing 1 , a medium 34 
consists of the porosity spacer ingredient arranged inter-electrode. A 
medium includes an electrolyte, the electrolyte inlet port 36 for the 
reaction component transported in it, and an outlet 38. The electrolyte 
used in a desirable example is an acid solution, and consists of a 
sulfuric-acid solution more preferably. 
[0027] 



At the time of actuation, a fuel is supplied to a cell 10 via the anode 
plate inlet port 16, and a product and an unreacted fuel are discharged 
from a system through an outlet 18 after oxidation reaction. Similarly, 
the oxidant for a reaction is introduced through the cathode inlet port 
20, and the product by the reduction reaction is discharged through the 
cathode outlet 22. A fuel is diffused through the porosity anode plate 
26, and oxidizes by the catalyst bed contained on the anode plate front 
face 30. It helps for a proton to conduct the proton exchange film 42 
prepared in the front face 30 toward cathode. An electron is conducted 
from an anode plate to cathode through an external load by electrical 
connection (not shown). However, if there is an unreacted fuel with the 
proton produced by oxidation reaction, the part and part of a resultant 
will pass through an anode plate 26 and the film 42, and it will go into 
the medium 34 containing a fluid electrolyte style (not shown). An 
electrolyte goes into a medium via an inlet port 36, and comes out from 
an outlet 38. When passing through a medium 34, an electrolyte 
transports any unreacted fuels and any resultants like C02. Thus, the 
electrolyte style contained in a medium 34 removes the product and 
reacting matter which become damage potentially from a fuel cell system, 
and, thereby, maintains the cell engine performance. However, since a 
fluid electrolyte is an acid, it does not bar the flow of the proton 
between an anode plate and cathode. 
[0028] 

Although drawing 2 shows another example of this invention and shows the 
cell of drawing 1 in the condition of having been assembled, in order 
that the same figure may identify the same element, it is used. In cell 
10a of drawing 2 , a fluid electrolyte consists only of an electrolyte 
style without passing through a medium. However, such a cell function is 
the same as that of the cell of drawing 1 . Drawing 2 shows the 
electrical connection between an electrode 26 and 28 more clearly again. 
Especially the anode plate 26 is connected to the external load 44 by 
the 1st conductor 46. A load 44 is similarly connected to cathode 28 by 
the 2nd conductor 48. Instead of an electrolyte membrane like [ again ] 
drawing 1 , drawing 2 shows use of the matrix 50 known widely. 
[0029] 

Drawing 3 shows still more nearly another example of the fuel cell of 
this invention, and is identified in a figure with same drawing 1 and 
common element. An anode plate 26 is equipped with PEM42 like drawing 1 
in cell 10b of drawing 3 . However, cathode 28 is equipped with the 
coating 52 which consists of a Teflon (trademark library-name) 
ingredient in this case. Cell 10b of drawing 3 includes the flow of the 



reverse current of the oxidant to a fuel like illustration. An acid 
electrolyte follows the same direction as the flow of a fuel. The 
example shown in drawing 3 shows use of the screen mesh 53 as a fluid 
electrolyte medium instead of the porosity spacer 34 of drawing 1 again. 
[0030] 

Drawing 4 shows another example of the fuel cell of this invention again. 
In this case, cell 10c has structure similar to the cell of drawing 3 R> 
3. The anode plate front face 30 is equipped with PEM like drawing 1 . 
However, the cathode surface 54 which faces an anode plate 26 in this 
case is also equipped with PEM56. The medium through which a fluid 
electrolyte passes as shown also in drawing 4 consists of the porous 
carbon ingredient 58. 
[0031] 

Drawing 5 shows another example of this invention, and lOd of cells has 
the almost same structure as the structure of drawing 4 . However, the 
plate 12 by the side of the anode plate of a cell is not equipped with 
the outlet for oxidant resultants in this case. Instead, such a product 
and an unreacted fuel are transmitted in the style of a fluid 
electrolyte, and come out from the common outlet 60. Furthermore, the 
anode plate 62 of the cell of drawing 5 is a product made from a porous 
carbon substrate, and consists of a two phase electrode including fiber 
graphite and a Pt/Ru catalyst. Cathode is equipped with PEM56 like 
drawing 4 . 
[0032] 

Drawing 6 is still more nearly another example and, generally cell lOe 
consists of what performed some deformation on the cell of drawing 5 . 
the duplex slot which carries out the duty with which cell lOe reduces a 
fuel jumble in two continuous phases first — it has the fluid 
electrolyte medium which consists of a conduit 64. Furthermore, an anode 
plate 66 is equipped with the structure of another two phase which 
consists of the gold-plated screen which has a desired catalyst. 
[0033] 

Drawing 7 shows the mimetic diagram of the process of this invention. As 
shown in drawing, a fresh fuel (the example of illustration methanol) is 
supplied to a system 100 from an inlet port 102. Fresh oxidants, such as 
air, are supplied to a system from an inlet port 104. A fuel is sent to 
a mixing tank 106 (it discusses later) through an inlet port 108. The 
outlet 110 of a mixing tank is connected to the inlet port 112 of a cell 
114. A cell 114 includes the outlet 116 which discharges the resultant 
by oxidation reaction. Such a product is supplied to an eliminator 118. 
An eliminator 118 is transmitted to the mixing tank 106 mixed with the 



fuel to which any **** fuels were divided into and it was supplied newly. 
The outlet 120 established in the eliminator 118 discharges any 
resultants (namely, air, water, C02) from a system. 
[0034] 

Also in the cell by which above-mentioned design, a fuel oxidizes and 
produces the flow of an electron and a proton. A proton style is 
transmitted to the cathode where a reduction reaction occurs. The 
electron produced in oxidation reaction is conducted from an anode plate 
to cathode through the external load 111 via conductors 113 and 115. As 
argued in the top, this invention equips a cell with the circulation 
electrolyte which prevents any fuel jumble. As shown in drawing 7 , an 
electrolyte is supplied from a storage tank 122 and supplied to a cell 
via an inlet port 124. The flowing electrolyte collects an unreacted 
fuel and other resultants, and comes out of a cell through an outlet 126. 
Next, the nature style of electric field is supplied to an eliminator 
128, and this separates an electrolyte from a resultant and returns the 
reproduced electrolyte to a storage tank 122. An eliminator reproduces 
an unreacted fuel again and returns it in the style of [ fresh ] a fuel 
inflow. 
[0035] 

Apart from the above-mentioned advantage, the improvement of the 
dissipation of cell heat, the hydration of PEM, and removal of the 
resultant (for example, C02) which is not desirable are included in the 
further advantage of this invention. In this invention, any loss 
catalysts are collected further. 
[0036] 

Example of an experiment Although the following examples of an 
experiment are used for the illustration of this invention, it cannot be 
overemphasized that it is not limited to it in any fields. 
[0037] 

1. Manufacture of PEM The electrode (ELAT electrode of one side of Pt/Ru 
of 4mg/cm2) of NAFI0N and E-TEK was used for our research. The very good 
idea of how an original electrode is made from reference and how to 
prepare them appropriately can be obtained. In many cases, a base 
material is Vulcan to both sides. It is the carbon cross (35mm) [10] 
which has XC72 (30%PTFE, 20-30 micrometers). As a catalyst (30 - 
40%PTFE), 20%Pt on VulcanXC72 diluted with XC72 is used. The spray, of 
the NAFI0N solution is carried out to an edge front face (M=l 100 kg/kmol, 
about 50A, dry weight 0-2.7 mg/cm2), this is diffused for 10 minutes, 
and it dries at 80 degrees C for about 2 hours. One important point is 
related to preparation of NAFI0N. Before NAFI0N became usable, 



preparations of various steps were made, namely, — *3%H202 * deionized 
water *0. 5M H2S04 [10] performed by boiling for 1 hour or more, 
respectively in * deionized water. Predrying of the NAFION film must be 
carried out after that (on a 60-degree C heating vacuum table for 45 
minutes). Next, thermocompression bonding of the catalyst bed must be 
carried out on the 120-second mesenteriolum with 125 degrees C and 105 
atmospheric pressures [9] (being 140 degrees C for 3 minutes [1]). This 
assembly must be sandwiched between two carbon cross gaseous diffusion 
backing (E-TEK) which does not receive a catalysis. Parameter of 
sticking by pressure * temperature About 140 degrees C * pressure About 
1000kg/cm2 It is for [ * ] 3 minutes. 
[0038] 

2. Electrode The used electrode was able to be ordered by E-TEK. The 
electrode EFCG on Toray carbon paper TGPH-120 has the load of Pt/Ru of 4 
mg/cm2. The area which was able to be ordered is 23x23cm. 

[0039] 

3. Test result The system built first used H2S04 electrolyte of 0. 5M 
between an anode plate and cathode, and was operated with hydrogen and 
oxygen. Since we did not heat a system, temperature was about 20 degrees 
C. Drawing 9 shows the recorded electrical potential difference / 
current density curve, we raise only to 2. 5A for the limitation of our 
testing device — having — although there was nothing, this is 
equivalent to 550 mA/cm2. This system operates well and supplies 550 
mA/cm2 by @0. 35V. 

[0040] 

The following step was recording a U-I curve by the same system setup 
except using air instead of pure oxygen. Drawing 10 showed the graph and 
we only reached only 300 mA/cm2 in @0. IV. It is the inference that the 
system operated with air instead of pure oxygen must be pressurized. 
[0041] 

In order to acquire the best conditions over the trial of the beginning 
in a methanol, pure oxygen was used again. Although the system setup was 
the same, the new distribution system with which it circulates through 
an electrolyte since it is a methanol as a fuel was introduced. 
[0042] 

Since the first experiment had an exsorption problem in an anode plate, 
it was not connected with a result expectable in any way. The ingredient 
(a kind of neo plane) used first was porosity. Then, the special seal 
gel (it obtained from the automobile section) which has resistance in 
water and an alcoholic solution, and an elevated temperature was used. 
The good point is that it maintains plasticity, therefore a cell can 



open again reasonable. In order to avoid a contact problem, the seal 0 
ring in an anode plate and cathode was removed, and this special seal 
gel was used. Sufficient contact between an electrode and a carbon 
contact plate also becomes certain by this configuration. 
[0043] 

I measured OCV between 0.7 and 0.8. Since cell voltage fell by the load, 

record of a U-I curve was not completed. 

[0044] 

The following step was raising temperature to 50 and 60 or 90 degrees C 
with this system. It has been improved and the result always performed 
the first trial using the fan for a while. Since an electrical potential 
difference will fall rapidly if a problem requires a load, curved record 
is were impossible too (even if it measures without resistance). Since 
the boiling point of a methanol was 64 degrees C, it was maintained at 
60 degrees C. 
[0045] 

Modification of electrolytic mol concentration was the following step. 0. 
Mixing of H2S04 of 5, 1, 5, and 10M was tried enough. Amelioration is 
very slight, therefore it is a conclusion that this effect can be 
disregarded. 
[0046] 

Amelioration was not obtained although MeOH of 1, 2, 5, and 10M was also 

mixed to the pure methanol. 

[0047] 

Since we circulate through an electrolyte, we can operate by high 
methanol concentration. 

The following step is building a steamy distribution system. We thought 
that the problem was probably that a methanol does not come to micropore 
when a load is covered over a cell, since these electrodes are gas 
diffusion electrodes. The temperature in a trial implement was 90degree- 
C>. OCV reached only about 0. 35 V, and since it was not even completed 
that a cell moves a fan somehow or other, we were not able to obtain a 
result. 
[0048] 

All of these experiments are made, without putting a pressure, therefore 
the following step is building the system to which a pressure' s can be 
changed. 
[0049] 

It is thing **** natural to this contractor to accomplish various 
deformation, without deviating from pneuma and range of invention which 
are summarized to the attached claim, although the specific example was 



mentioned and this invention was explained. 
[Brief Description of the Drawings] 
[Drawing l] 

It is the expansion side-face sectional view of the direct methanol fuel 
cell by one example of invention. 
[Drawing 2] 

It is the side-face sectional view of the direct methanol fuel cell by 
other examples of invention. 
[Drawing 3] 

It is the side-face sectional view of the direct methanol fuel cell by 
other examples of invention. 
[Drawing 4] 

It is the side-face sectional view of the direct methanol fuel cell by 
other examples of invention. 
[Drawing 5] 

It is the side-face sectional view of the direct methanol fuel cell by 
other examples of invention. [Drawing 6] 

It is the side-face sectional view of the direct methanol fuel cell by 
other examples of invention. 

[Drawing 7] <BR> It is the mimetic diagram of the direct methanol fuel 
cell system by one example of invention. 
[Drawing 8] 

It is drawing showing the release current electrical potential 
difference (OCV) of the fuel cell under operation. 
[Drawing 9] 

A catalyst is drawing showing the electrical potential difference / 
current density curve to non-energized, and 20-degree C hydrogen and 
oxygen by H2S04 which is 0. 5M. 
[Drawing 10] 

It is drawing showing the electrical potential difference / current 
density curve to non-energized, and 20-degree C hydrogen and air. 



[Translation done. ] 
* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may 
not reflect the original precisely. 



2. **** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 
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